Downregulation of NF-kappaB activation in a H4IIE transfectant insensitive to doxorubicin-induced apoptosis.
Cytostatic drugs are administered to cancer patients in order to drive the tumor cells into apoptosis by DNA damage signalling pathway(s). DNA damage also leads to NF-kappaB activation, and it is controversial whether this is exclusively part of a survival process, thus enabling drug resistance, or whether it can also lead to a pro-apoptotic response, thus supporting the therapeutic purpose of drug administration. In the present work, the pathway and outcome of NF-kappaB activation was compared in the doxorubicin sensitive H4IIE rat hepatoma cell and the H4IIE-derived transfectant Yv2-12 which is insensitive to doxorubicin induced apoptosis. In the wild type H4IIE cell, doxorubicin induces serine 536 phosphorylation and nuclear translocation of p65 which however results in reduced rather than increased expression of the anti-apoptotic protein XIAP. Apoptosis in H4IIE cells is accompanied by rapid production of intracellular reactive oxygen species, caspase activation and increased expression of the pro-apoptotic protein Bax. The doxorubicin-insensitive Yv2-12 transfectant differs from its wild type counterpart by the complete failure to activate NF-kappaB in response to doxorubicin. In contrast, serine 536 phosphorylation and nuclear translocation of p65 are even reduced by doxorubicin treatment while the expression of XIAP and Bax remain virtually unchanged. These results show that NF-kappaB activation by doxorubicin in our experimental system proceeds by an atypical pathway resulting in a pro-apoptotic effect and that insensitivity to doxorubicin-induced apoptosis was accompanied by a loss of NF-kappaB activation.